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ANALOG CMOS 12-Bit
DEVICES Buffered Multiplying DAC

“AD7545

1.1 Scope. T'5/~0C7 ”/Z

This specification covers the detail requirements for a monolithic CMOS multiplying digital-to-analog
converter with on-board data latches. It is loaded by a single 12-bit wide word and interfaces directly to
most 12- and 16-bit systems. The AD7545 can be used with any supply voltage from +5V to +15V.

1.2 Part Number,
The complete part number per Tables 1 and 2 of this specification is as follows:

Device Part Number!

-1 AD75455(X)/883B
-2 AD7545T(X)/883B
-3 AD7545U(X)/883B
-4 AD7545GU(X)/883B
NOTE:

'See paragraph 1.2.3 for package identifier.

1.2.3 Case Outline.
See Appendix 1 of General Specification ADI-M-1000: package outline:

X) Package Description

Q Q-20 20-Pin Cerdip
E E-20A 20-Contact LCC

1.3 Absolute Maximum Ratings. (T, = 25°C unless otherwise noted)

VRErto GND . . . . o —-0.3, +17V
Digital Input Voltage to DGND . . . . ... ... .. ...... e e e e e —0.3Vto Vpp
VRFBs Vrerto DGND . . . ..o e e +25V
VPINI to DGND . . . e -0.3V to VDD
AGND o DGND . . . . .. —0.3V, Vpp
Power Dissipation

Upto +75°C . . o i e e e 450mW

Derates above +75°C . . . . . . .. L 6mW/°C
Operating Temperature Range . . . . . . . . 0 v v v v v e e, —55°C to +125°C
Storage Temperature Range . . . . . . . . .. . v it i e, —65°C to +150°C
Lead Temperature (Soldering 10seC) . . . . v v v v v v vt o e s oe e . +300°C

1.5 Thermal Characteristics.

Thermal Resistance 6;c = 35°C/W for Q-20 and E-20A
054 = 120°C/W for Q-20 and E-20A
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T-51.
AD7545 — SPECIFICATIONS 51-09-15
Design Sub Sub Sub
Limit Group | Group | Group | Test Condition®
Test Symbol| Device T oin=Tmax| 1 2,3 4 Vpp= +15V Units
Resolution RES -1,2,3,4[ 12 Bits
Relative Accuracy RA -1 2 2 2 + LSB max
-2 1 2 1 1
-3,4 1/2 2 1/2 1/2
Differential Nonlinearity DNL | -1 4 4 4 10-Bit Monotonic Tyyn 10 Trax + L.SB max
-2,3,4 1 4 1 1 12-Bit Monotonic Tin t0 Taax
Gain Error? AE -1 25 25 25 DAC Register Loaded + L.SB max
~3 10 25 10 10
-4 7 25 7 6
Gain Tempco TCag | —-1,2,3,4 |10 B + ppm/°C max
Power Supply Rejection PSRR | -1,2,3,410.02 0.01 0.02 AVpp=+5% + %/% max
Output Leakage Current
Pin} OUT! | -1,2,3,4|200 10 200 DB0O-DB11=0V; +nA max
WR,CS=0V
Output Current Settling Time | tsL -1,2,3,4 )2 To +1/2LSB; OUT1 Load = jus max
1000}, DAC Output Measured
from Falling Edge of WR. CS=0V. }
CS=0V.
Feedthrough Error? FT -1,2,3,4110 Vrer= * 10V, 10kHz Sinewave mYV p-p max
Reference Input Resistance Ry ’ )
Pin 19 to Ground -1,2,3,4 {7 7 7 kQ min
25 25 25 k() max
Digital Input High Voltage Viu -1,2,3,4|13.5 13.5 13.5 V min
Digital Input Low Voltage ViL -1,2,3,4 |15 1.5 1.5 V max
Digital Input Leakage Current | Iin -1,2,3,4110 1 10 Vin=0VorVpp + pA max
Digital Input Capacitance
DB0-DBI! Cin -1,2,3,4 |5 Vin=0 pF max
WR,CS 20
Output Capacitance
Cout1 | —1,2,3,4(70 DBO0-DBI11=0V, pF max
) WR, C§ =0V
200 DB0-DB11=Vpp,
) WR,CS =0V _
Chip Select to Write Setup Time*} tcs -1,2,3,4 1200 ns min
Chip Select to Write Hold Time* | tcu -1,2,3,410 ns min
Write Pulse Width* twr -1,2,3,4]240 tesZtwr, ten=0 ns min
Data Setup Time* tps -1,2,3,4]120 ns min
Data Hold Time?* tpH -1,2,3,4130 7 ns min
Supply Current from Vpp Ipp -1,2,3,4]2 2 2 All Digital Inputs Vyor Viy. mA max
500 100 500 All Digital Inputs 0 or Vpp. 1A max
NOTES
"Vouri =0V; Vrgr = + 10V, AGND = DGND unless otherwise stated.
2Measured using internal feedback resistor and includes effect of Sppm max gain TC.
3Feedthrough error can be reduced by connecting the metal lid to ground.
*Timing per Figure 1.
Table 1.
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T-51-09-12
Design Sub Sub Sub
Limit Group | Group | Group | Test Condition!
Test Symbol| Device Trin=Tmax| 1 2,3 4 VYop= +5V Units
Resolution RES -1,2,3,41{12 Bits
Relative Accuracy RA -1 2 2 2 +LSB max
-2 1 2 1 1
-3,4 172 2 172 1/2
Differential Nonlinearity DNL | -1 4 4 4 10-Bit Monotonic T, t0 Tax = LSB max
-2,3,4 1 4 1 1 12-Bit Monotonic Ty t0 Trax
Gain Error? AE -1 20 20 20 DAC Register Loaded + LSB max
3 10 20 10 10 with 1111 1111 Lit1.
-3 6 20 6 5
~4 2 20 2 1
Gain Tempco TCag | —1,2,3,4]5 & ppm/°C max
Power Supply Rejection PSRR | -1,2,3,4]0.03 0.015 ] 0.03 AVpp= *5% +%/% max
Output Leakage Current
Pin1 OUT! | —1,2,3,4 200 10 200 DB0-DB11=0V; +nA max
WR,CS=0V
Output Current Settling Time tsL -1,2,3,412 To £1/2LSB;OUTI1 Load = s max
10002, DAC Output Measured
from Falling Edge of WR. CS=0V.
CS=0V.
Feedthrough Error? FT -1,2,3,4|10 Vrer= £10V, 10kHz Sinewave mV p-p max
Reference Input Resistance Rin
Pin 19 to Ground -1,2,3,4(7 7 7 kQ min
25 25 25 kQ max
Digital Input High Voltage Vin -1,2,3,412.4 2.4 2.4 Vmin
Digital Input Low Voltage Vo ~1,2,3,4]0.8 0.8 0.8 V max
Digital Input Leakage Current | I;y -1,2,3,4|10 1 10 Vin=0VorVpp + pA max
Digital Input Capacitance
DB0-DBII Cin -1,2,3,41(5 Vin=0 pF max
WR,CS -1,2,3,4{20 Vin=0 pF max
Output Capacitance
Coun | —1,2,3,4170 DB0-DBI11=0V, pF max
WR,CS§ =0V
200 DB0-DB11=Vpp,
WR,CS=0V
Chip Select to Write Setup Time*| tcs -1,2,3,4|380 nsmin
Chip Select to Write Hold Time* |ty -1,2,3,4|0 nsmin
Write Pulse Width* twr -1,2,3,4 | 400 tes=twr, teu=0 ns min
Data Setup Time* s -1,2,3,4 210 ns min
Data Hold Time* tpr -1,2,3,4]30 ns min
Supply Current from Vpp Iop -1,2,3,412 2 2 All Digital Inputs Vi or Vigy. mA max
500 100 500 All Digital Inputs O or Vpp. 1A max
NOTES
'Vouri =0V; Vegr = + 10V, AGND = DGND unless otherwise stated.
?Measured using internal feedback resistor and includes effect of 5 ppm max gain TC,
3Feedthrough error can be reduced by connecting the metal lid to ground.
*Timing per Figure 1.
Table 2.
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AD7545

3.2.1 Functional Block Diagram and Terminal Assignments.

458
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3.2.4 Microcircuit Technology Group.

J3E D W 0816800 0023334

1 EEANA

T-51-09-12

This microcircuit is covered by technology group (80).

4.2.1 Life Test/Burn-In Circuit.
Steady state life test is per MIL-STD-883 Method 1005. Burn-in is per MIL-STD-883 Method 1015

Voo

Voo

Voo

test condition (B).
T1 1 20 Res | tes ten |
ou CHAIF N /
ouT2 2 SELECT
| R
GND 3 | W ! /
wATe N
DB11 toH
|——etps
o810 ApTESs DATAIN Vi
IH
089 (DBO0-DB11) Vit DATAVALID
p8s MODE SELECTION
D87 WRITE MODE: HOLD MODE:
ONE TS and WR low, DAC responds  Either TS or WR high, data bus
D86 12 PERBOARD  DB3 to data bus {DBO-DB11) inputs. {DBO-DB11} is focked out; DAC
hotds last data present when
DBS 1" DB4 WR or CS assumed high state,
NOTES: -
2k Vpo = #8V; t, = = 20ns
DATA L g Vpb = +15V: t, = t; = 40¢is
All input signal rise and fall times measured from 10% to
90% of Vno. Vin + Vi
100k oNEPERBOARD Timing me £ tevetis M2V,
Y
= DATA = Vgo . i .. . )
Mg e Figure 1. Write Cycle Timing Diagram
CS= GND
MODE SELEGTION
WRITE MODE: HOLD MODE:

CS and WR low, DAC responds
to data bus (DBO-DB11) inputs.

Either CS or WR high, data bus
(DBO-DB11) is locked out; DAC
holds {ast data present when

WR or CS assumed high state.

NOTES:
Vpp = +6V; t, = t¢ = 20ns
Vpp = +16V; t, = t¢ = 40ns

All input signal rise and fall times measured from 10% to

90% of Vpp.

Timing measurement reference leve! is Vi + Vi /2.

Table 3 Write Mode Selection

18 Voo
17 WR
16 CS
15 DBO (LSB)
14 DB1
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